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Abstract of JP1 11 50334 

PROBLEM TO BE SOLVED: To provide a 
semiconductor light-emitting element, which has 
good characteristics, is high in reliability and is 
long-lived. SOLUTION: In a semiconductor light- 
emitting element having a p-n junction or a p-i-n 
junction, an active layer is provided in the part, 
which is located at a position apart from a 
depletion layer between a p-type doped layer and 
an n-type doped layer, of the n-type doped layer 
or the p-type doped layer. In the semiconductor 
light-emitting element having the p-n junction, 
when the content, which is located in the 
direction (x) vertical to the active layer, of the 
intensity of light from the active layer is assumed 
p(x), the (x) to give the maximum value Pmax of 
the content is assumed x=0 and the range of the 
(x) that is subjected to P(x)>Pmax /e<2> is 
assumed -Ln<x<Lp, the doping concentration in 
the n-type doped layer in the part of at least x>- 
Ln in made lower than that in the n-type doped 
layer in the part other the part of x>-Ln or the 
doping concentration the p-type doped layer in 
the part of at least x<Lp is made lower than that 
in the p-type doped layer in the part other than 
the part of x<Lp. 
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»ax ^x.5x$:x = 0tt5, P (x) t* x SttJlifi 
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L P £ x P (x) ds**fip..x (Dl/e z (fcfcU 

P (x) >Poax /e 2 fc45xOKitt-Ln <x< 
L P fcfc*. ^>K«5SdsSttJi^HUr»3»-r*)Sfc 
AfflttfcA IGalnPlII I -V^b^fe 
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SlOf $ ^Si-t: 2 0 0 n m i Lfci^, Ln =Lp 
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Mb naK-tr>^Jii:d»6>45p-ntt**fcf4pa! 

p^ K-fy^IO K-fcV^aft&Ni > nlK-bT . 
1 (fcfcfU P -n8^*^ttl=0«i5) , p 

(eNd /2to e) { (Nd /Na -hi) x 2 +21 
x } -VBi =0 

t l ^ l o -c 5 ^ i £ #S* i" 5 1 ^ -e ab £ » 

[0 0 2 9] CW^^3WJil piK-ey^ 
■ inBK-^iiH45p-n8*4fcttpI 

piK-e^fOK-^^S^N* , nIK-e 
1 (fc«U p-n«-frO»*ttl =0 i%*<5) , p 
/^>T ^tK^^v^/u^Vbu piK-fy^i, n ^ 

ft^n, EKiLW:**^: 

(eN a /2 to £) { (Na /Nd + 1 ) x 2 +2 1 
x } - Vb i = 0 

* *\Z.^^X%h*lZ>lE<Dm i L 0C»lt L^L 0-efc 
[0 0 3 0] w^*WO*2*3±t|5JB3 0JSW^V^T 

S:ffiSJi^fc»ff*tS«jft^fc, »a^l*L^ 1 5 0 n 
m-eabO, «t 9#3BJCttL^ 1 0 0 nmJ^TTdbf^, ^ 
40 5>M#«fcttL£ 5 0 nmTdb^o 

[0 0 3 1 ] ro38Mo»2d3 < ttf»3(D3BMlc«v^ 

^^-flSttSrft^fcS-fr5«*^fc, #iS(-W3 x i o 
,6 cm- 3 ^l3XiO n cm- 3 ^T, J:9»il:tt3X 
1 0 16 cm-HUl X l 0 17 cm- 3 tfe5. 
[0 0 3 2] :^<DH4«1 p%LY-V>V 
■ tnffiK-f^liA^ftS p-n»*fe#t5* 
50 S|#^3fc^l-:fc^-C, «tt»^e>»ai$iXS*03*« 
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|6jl-iofeffiSI4xO*|S]Ofifc^SrP (x) P 
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«£K£-Ln <x<L P iLfci£. '>4<itx>- 
Ln ©ai»l:*5 It 5 n S K- f y^fo K- fy^S 
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ffi}i-toftiM^^x0^rS)0^^rP ( x ) tU P 
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Pcoax /e 2 (fc*:U e\*&mM&<om ift£x<D 
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P OlFB^^ftSp^K-tf^^S^K— fy^ISN 
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X&® Lfci^ J: ? Jw«fiR*ixTV^s i i $rftit5 t> 

[0038] r ¥m»&ytm*<Dmmtt*b i o o 

tH-*ffif$J&S 3 0 0 n mJKT-Cfcixtf , HRWlC p - n 
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fctt* Zn. Cd, Mg, HgtSWBeHftSSJ: 

Se, Te*5j:t^Od*t>4SWJ:!?3Btfix^4< it 
HISKiov I »OTSfi I I - V I tk<t&%> 

- >-^S K- tr > ^ $ iit v n 6 n S7*Mfett ASH 
[0040] Jzi6o«t9 KflftS; 

--tr>^Si«>IBfc4D5ffi&S35»?>JSttS«:»a?»5 
<*0* »lc^Sift«07*/u^igffi (Ef ) 

20 numms***©*** ^sia«tr*asftr^ i i 

ZnCdSed»t>45iSfflll:*5V^H I I ft 

\zft^xmimft\zMxmm*u *«tsii*rK 

i0 [0 0 4 1 ] ±JfiOj: 5^»tifc$tLfewO*M(OJB2^ 

- l^^^S i OWln£ CSffi£Sa*fc nS K- f >^J§ 
«lc:?SttS«:3a**tSwi*s-e#Sri^J:D, 
^ffi£<ki-<5ciiS4<4?), «lwi3H$Si£«<0:73:/u 
Sfliffi (Ef ) SreWWET(c«^i-SCi^-e#5o 

fc¥«#»#**-<0»<d\ SttSiftff ^#ftfffti-<5 I 

itmm&«ljLZ>Z.k&XZZ>o mz.. ZnCdSefrb 
*S»ttJlM*3ivtW:, I I«SM^lfcCd©te« 

»klcJ:oTL*v ^«»*s _h#-T 5> r i fliffi 1" ^> r 
i^T#5o Cdotttt:#otiSttirti:jS^ 
8^«At, *«[i-5ii€:KJhi-acit-etS. 
[0 0 4 2] ±&(D£?\Zffi&L£th1ZZ.<D&m<Dm3<0 

50 ^v^S^td^ttS^SS^itSCii^-ctSwilcJ: 
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9. mte&ifi&Z.it*tZ>z. ktftt< 40* fttw^ttSifi 
[0 0 4 3] _h&<&j; 5^«fllSixfcr.o38Mo»4<o 

v>r, »ttH*»e>i»m$ixs*<z>a*aisp ( X ) >p 

SrBMBLfcD. p9 K— fc^^S Mis V^T pffi^r-Y y T 
[0 0 4 4] Ji^oJ: 5tr««$i%fe*o36M<DK5<D 

^t, stt*^fejsm$tt^*:os*flei5p ( x ) >p 

max /e 2 -Cfc5fi8l:*5lt5 pi K-ey^lo K- 
>^JIfc*5V*T nl^yr Sr*MM-54 Jfos&flsISCia 

[0 0 4 5] Jbi2g^«t ?\zmtfL£tltlZC03&W(Om6<D 
«HfcJ:*Ltf. p-ng!^Sr^ri-^^»frB3t5R^(c*5 

CLfcUiJ:?), ^^^0**yr©&A»*aH£TLfc 
9. U#v^«[«aiSit*L-CSf-7-*«355«<4^ofcB8 

[0 0 4 6] 

riBB5*r#HlU4*«6>K9!i-S. 4*3, %tt7&JR<z>£l9 

[0 0 4 7] GS6tt;L*>38Wo»i 0|Hfi^lBtrJ:5¥- 
Wflcu— ifSr^i" 0 iO**ft:u-lfr4SCH*itSr# 

[0 0 4 8] (21 6 3 (c, 

3 v (s i ) a* K— (ooi) 

nlG a A s 1 _b {C . nSGa As^';77i 
2. naZnSe/<j/77i3, nSZnSSe/^7 
r!4 x nlZ nMg S S e^5y KS5, nSZnS 
S e#;2gi£Jl6 a. fljt«niOZ nCdS eJiSrS^- 
ffFl^t<5*-i^F (SQW) ttigSfcttM* 
(MQW) ii|OjStt|7 % nlZnSSeM 
t!6b, 7yK-^ZnSSeJtWl8, plZn 
MgSSe^7yKl9, piZnSSe^rt^il 
0 V piZnSesy^^Ull, piZnSe/Z 
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nTeMQWil 2 *3 «fctf p §JZ n T e =» V* * hS 1 

[0 0 4 9] ::*C, niGaAs/<^7ri2fiH^ 
#«*.tf0. 5nm"e*D, nffi^««fcLT«lx.«S 
i K— ^SJXTV^S. n!ZnSe/<y77S3l±f 

1 36S«x.tf 1 X 1 0 1 * cm' 3 K-^SiXTl^S, nlZ 
n S S e/<y77l4ttl$imtf5 0 nmnO, 
nS^ttfti LTffilitfC 1 dSM^trfl X l 0 18 cm' 3 

10 K— ^StfCV^S. n!ZnMgSSe^5yK|5tt 
8ymt^^ nl^MHl^ LTWit 
«C 1 ^fllittSX 1 0 17 cm" 3 K-^*turt^, n 
iZnSS e3t*j6S6 attVStfffl&ai 0 Onmt 
*>0* ni^PMIfcl: Lt«x.tfC 1 1 X l 0 17 

cm" 3 K-^SixT^6 0 iSttS7^ttna^*B*t U 
T«^«C 1 1 X l 0 17 cm" 3 K-^stt-cv^ 

So nSZ n S S e*»»!6 blif $i&JWitf 3 3 n 
m-CfcD, nIWfttUfliBCliS«itflxi 
0 17 cm* 3 K— ^3*LTl*5 0 TyK-/ZnSSe* 

20 »8i80*Sti«ltli6 7 nm-Cfci, piZnMg 
SSe^7yKi9tt»S^«ttfUm"Cife^ P^ 
L-r«lx.tfN*s«x.tfl x l 0 17 cm- 3 K-^ 
£*Vt^5 0 plZnSSe^y^IlOttf^J 
t{f4 0 0 nmTfcD, p S!7K(fe £ LTt*J;ltfN#0»J 
ili5XlO ,7 cm- 3 K-7 P $^TV^5o plZnSe 
3^^Hlllif$dS«i«2 0 0 nm'Cfc9, p 
ffl^ttftt L-C«x.tfN*s«xtf 5 x l 0 17 cm" 3 K— 
:/£*tTl^3 0 piZnSe/ZnTeMQW|l2$: 
IStSplZ n S efiSi^piZnTei^iX 

50 f^pi^t ItWitfN^ K-:7«**VCl*S. p 
MZnTe=^^ hJf 1 3tt**a«0ll;ttf 1 OOnm 
"C*>0. pS^*6fet L-C«*tfN*«*.tf3 X l 0 19 
cm" 3 K— :^£*L"CV*5. 

[0 0 5 0] pIZnSSe^rty7'il0rom 
plZnSe^y^nilK pSZnSe/ZnT 
eMQWi 1 2fc < tt) { plZnTe3>^^ Ml3 

r±, («*.«, (i-io) t^ffi-r^^ 

[0 0 5 1 ] r<7)^ h9^^»J&L^O«fB»^*3ltSpffl 
40 ZnSSe^7/ll 0 Milfcf A h Os I 

■SfcWdSt^WrtSlxTV^. 4*5, CKDf&SSl 4 £ 

[0 0 5 2] ^OftSIUiSi^paZnTea^^ 
* Ml 3_tlw« x #J;ttf P d/P t/AutaOpiW 
*t«15a*. pIZnTe3^^Ml3Ct-^5/ 
?=2^?f h LTKttfcjh/C^fco ngjGaAs 
fifil^Xffilwf^ 0Ux.fi I n«ttOJ:3 4nfl0««l 

50 [0 0 5 3] ^^»KOHl£^ffitZj:5^»*l — ■ tF<Z> 
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fe&m'? <K>$L&<DX-*>\s*?— ^vKIH^|§l7lc^i- e 121 
7frhWht»t££o\z, flfttJB7WU n^Z 

n S S e#4g&/§6 a £ niZ n S S e ft^&JI 6 b £ 

^»lt«r±5fiOJ:plcg3:^LTVN5r n^Z 
n S Se5t«KS6 b t7>K-/Zn SS e 3t*26S 
8 £ ffifflSL ^ Lno/f tt«S*LT^*. 

[0 0 5 4] Rfc* ±5£<D±0\Zffi&L2ti1ZZ(Dmi<D 

[0 0 5 5] if^jHig-r^trji, £-f\ 

CnlGaAsIfil SrSS*-*-*. 

[0 0 5 6] wOn^G a A sg^l ^^O^ 

S^fis «x.«5 6 0X,\zMmi,ti'&, rOn^GaA 
sMlJ:l:MBE}£ta^ nSGa As/<>;7rl 

TtTPo &*5* IOnSGaAs/<77rl20SI 
f*. n^G a A s^tg 1 Sr^iJ^I^ 5 8 O^iftO^lC 

[0 0 5 7] ^IC, :^«t9l:ttnSGaAs/<> ( y7 
Ti2^f$^:nlGaAsS^lig: N H^*»L 
fcS^MKIriMt, _k3$tf>l I I - VR-fb**^* 
**MOMBE81^5„ (3 8 1^1-1 I -VI ftfb 

£#l I -v I ttfb«tt^«*J|oAftfrfT) # wOS 

nlGaAs/<^7 7 l2^ilt ^(DffiftASff 
[0 0 5 8] 12 8 \Z^~t£ 5 \Z y COMBE^to^ 

tttt<b*vcvN5o ^»i2 3tim z 

n, Se, Mg, ZnS, Cd, Te, Z21CI2 fcif 
-tix-e^om^fctt^ir * * — 2 4 #8BH*TtBfcRtt 

o^** (ECR) ^fcJiilS^^ (RF) irJiS^X 
^ir/U2 5 2 2fcL»fflLTtt0Wttfc*t 
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(RHEED) I^2 6fc^f^^y->2 7^ 
StDtttf *>*lT*3»>, S«ii(DRHEEDt^t 
5wi«#5J:5l:/j;otv^ 0 HSS«2iW:ii 

[0 0 5 9] $t\ nlGaA5/^77l2i{:i/- 
1f»i6*r«f£i-&# I I - v 1 &fb^¥*fWI£jSfi 
£i££fci6K:ii, EI8 t^i-MBE^g^K^S§2 1 
^(Dg^;l/y-2 2|: % :OnSGaAs^y7ri 
2MfiS^niG a AsitEl Sr^tS. 

/0 COnfflGaAsSfilSrBfS^ia*, WxM3 
0 0tCKlTMBEi£l:J:Mf^TOt5 o 

niGaAs^';77i2ll:, n§JZnSe/< 
^Ti3, nSZnSSex<^77l4, n^ZnM 
gSSe^7yK|5, nIZnSSe%«Kl6a x 
Stt«7, nlZnSSe%«fil6b. TVK-^Z 
nSSe^|8 x plZnMgSS e^77 K8 
^ piZnSSe^firy7'il0, p^ZnSe^v 
^^MlK piZnSe/ZnTeMQWil2l3 
^piZnTe^y^nil 3*m&tfL&£ltZ> c 

20 [0 0 6 0] niZnSe/<777l3 x nSZnSS 
e ;< ^77i4, niZnMgSSe^77Ki5, n 
aZnSSe*fSi6a, Sttg 7*3«fctfn§JZ n S 

^tt. #j;ttfz n c 1 2 & k-/<^ h h x^xm^xrt 

Po £^ P^ZnMgSS e^7^Ki9, piZn 
SSe^rt5'7'llO, pfZnSe^^nil 
lx piZnSe/ZnTe MQWf 1 2 $3 J: p ?g Z 
nTe=r>^^ h/Il 3^ P ITOii: LT©NO K— 
f^^ll S] 8 l:^fMB E ^1(7)^7 X-7ir;u 2 5 
30 *5V^T, KX#*%MF2 5 a i»?)*A*il5N2 

a>X9X-effc«rfrv\ C*ulcJ:0*8£3*i,fcN2 X7X 

[0 0 6 1 J plZnTe3^^hll3±l: 

yy^77-fHa5 5 * h 7 

^JfelCj; t> plZ nSSe^rt y7'Il 0O/?$^(S]© 
ife+oagSST^y^V^-rS. Cixiw«toT, plZ 
nSSe^t^^Il 0O±IHJ x piZnSe^^^ 
40 ^hlll, pSZn S e/ZnTeM QWi 1 2 33 «fc 
tfpfflZ n T e =*>*^ Ml3^ <1 10) #ftlw*£ 

[0 0 6 2] w^^^^^^ldffiV^U^ h/< 

a7-^^A!2 Oa Kitt^Bfc^s (y 
7K7) 0 :til:J:ot, ^h7^/MI^^-- 
^^fcpiZnSSedrtyyflOOli^ p 
SZnSe^^nilU piZnSe/ZnTe 
5<? MQWH 2ji5j;0piZnTe3>'^^ hM 1 3C0f^ 
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mom&\zim& 1 4 #jHts*i,s. 

[0 0 6 3] * F^^^pSZnTeny 

SrWfcflgjSLTP d/P t/Aui^/i5 piHflm® 1 5 

Op^lSffil 5?:plZnTe3^^11 3 IC*— 
v^^y^^ h$i£& 0 — ;£\ nSGaAsSfiKZ) 

[0 0 6 4] «_b©J: SftftitdqBtt 
^iltnSG a A s StK 1 «r^-«^»BH LTFWfciR* 

[oo6 5] m r i (Dmmi^m<om^tnm 

Z nMg SSe^75/Ki5 \Z<D^O 1 K— ^SrtTofc 
IZnMgSSe^y KJ! 5 \z.<D2+C 1 K— ^tTo 

fc«#<B¥»#u-if letter* ^Sso^**^— ifd 

[0 0 6 6] $X±(D£ 3 fc, - <7>J(J l oJHB»»r j:Jx 

f^^« + JC»lte>ixTl^^'C. ft#«l:linlZn 
S S eft2j|i&Jl6 atnSZnSS e^§6 b t <D 

— o-C£>5 I I »£ftttT*1r:/*£ LT*Kfc«>* S 

o-c, i i m&ntt&m\.iz< < zti&t-i, 

fcCdOttftttjgl 5J-< <4S. Lfc^ot, Stt« 

siu §r n m i ^« o - 1 x -t m m & t *f s r t a* ^ 

CdJRTFOtt«fe»«i-SCfc^'r# 

So 

[0 0 6 7] J^_btc J: 19 N Si^jf 7 03JMb«rWjfc1-S C 



00) #P!¥l 1 -1 5 0 3 3 4 

IS 

So 

[0 0 6 9]^ *10*16«tt^J:5¥W*U-1f^ 

nSSeMi6l8(7)^(Dl?$$rl, x niZnSS 
e**»l6b©IS«rL, 7>K-/ZnSSe*» 
a&B80Jp$£ l fc-fsi, i t =L+ 1 -?£>5a><b, 
10 (13) itte, l = l c - x £ftALT, 

(Nd /Na -1) x 2 +2h x= (2f0 e / e N 
d ) VBi 

i*S. Na =Nd SMB*U wO^m^^rxlCoVNT 
x= (to f/eNi 1 * ) VBi 

ttZZo fflZ-ti, Vb« = 2. 6eV x Na =1X10 17 
cm* 3 , Nd = 1 x 1 0 17 c m" 3 , 1 = 1 0 0 n m v c 
= 9. 3£1"5£ x x = 13. 4nmt^o e 
[0 0 7 0]^:^ CO*2 0|Wfi^«IC*5VNTtt. 
20 L^13. 4nml:am, ^CDfoCDZkn, %\<D 

mmmmtmrnxh^ 

[0 0 7 1] ^a>l2oSMJii:j:ott), fioi 

[0 0 7 2] Si OttwO*Wo»3<oJSlfi«lBirj:S 
^#($:u-if^^i- 0 (Hi lli:ol30llf 

[0 0 7 3] El 1 0\Ztf1~£ ?\Z, :0$3^1Ii 
S¥W*U-iFfc*5V^ra\ niZnMgSSe^ 
J0 7 y Kl 5±l:7y K-^Z n S S e %«ft| 6 c , p 
lZnSSe«*iM6d. pl^tg 7*5j:tJ?pS 
Z n S S e ««ttJR 1 7 StLTV**, fV^ 

X.tbt^ x »ttJB7tt, pSZnSSe^ 

§6 dipSZn SS e*?Kil 7 £ OMfcttS 

T, Ell Itw^-fJ: 5fw, »tt«7tt % piZnSSe 
*#KB6 d K-^Z n S S e3t«S^6 c 

»^ i (ommmmzx s*»#^-fiH*tfc5. 

^0 [0 0 74] :oi3 toUffi^lSt- Jltttf , SttS 7 *5 

ftfc*XT^a<DT*, A*Ml:fipaZnSSe««M 
6 d i plZ n S S e**&«l 7 t<omiZ®tfbi%X 

i*s-C** 7e^)7x;u^fi|:iif f 

50 TL^fittJI 7 OjS>:ttw*ffl»Sr£«>5»*JJ:*aT«> 
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[0 0 7 5J £1±IZ±V, SttJl7 0jl5-fbfcKJhi-Sr 

So 

[0 0 7 6] Bi 2H^(0*WO«40jafi»tt{c:i<5 

**«ffllCj:S**ft:u-iftc*5^Ttt, nlZnSS 
e/<y7rl4±CnIZ nMgSSe^7yKl5 
a, nSZnMgSSe^9yKl5b, 7^ K— t/Z 
n S S e 3fc»&a 6c, 7^ K-:/0>SttJl 7 , T > K 
"^ZnSSe**fil8, piZnMgSSe^y 
KJB 9 afciU'plZnMgSS e 2 7 y KJI 9 b ^NR 
ftae^tbTV^o :;-C, niZnMgSSe^y 
Ki5a^)K-^8gli3xio n cm* 3 , n®Z 
nMgSSe^7*; Kg 5 b©K-^MttnlZ 
nMgSSe^7yKl5 a^K~fy^S^l/ 
3£>8 X l 0 16 cm" 3 , plZnMgSSe^7>>KI 
9aOK-h , y^Ili3xio'7 C m-3t^o £ 

15 bOiP^teiiA^Ln «t?)^<l^Tfc^ * 
#tf)l::te3 0 0 nmtfeS, ^^fe^r £ 

[0 0 7 7] :^4^IWiiaiift 8ttJ|7^ 
*>ilA^Ln OBirttfcS niZ nMg S S e ^ 7 y 
Kl5bO K— trv^»fttt?SttJi 7 A^ST J: D ftftl 
^^>SnlZ nMgSSe^7yKi5a(D K— 
HS[±Qi>16i<m&tlX^Z><OV. :^)n!ZnMgS 

#£o idiots 8ttS7<D»{bSr»x.Sw b&X 

[0 0 7 8] Rfc x ±iOll, Sj|2, S£3*fcf±3S4 

^1~o 

[0 0 7 9] 0 1 3(C^i-«t 5t-, :^)*7^^^K 
5 0 -(D^^U-f 101 tltll -haZ&Ofgl £fc 

^, i-^t>h. =y>-hi/^xio2; t-^^yij 

^103, 1 /AWL&fcl 0 4, 0 5, 

tfcffll^Xl o 6, tt**tftttJBS*;X?l 0 7*5 J: t|5 



01) ^ffiSpl 1 - 1 5 0 3 3 4 

«#*w*@B i o 8 ^«^rv>^o 

[0 0 8 0] w©*7^;**|f£Kffil;i*5V*"CW\ *w 
(fcu-if i o lOffl&fftLfi^y hi/vXi 0 21: 
J:oT3p<f*^Six, $<b^t*-A^^y i o 3Sr 

**L * 3ft5#*W>Xi 0 5*3j:TM/4igtfMEl 0 4 
SriTf-A^ry ^10 3-CK*tSiT,*:«* ttfflu 
10 ^106 *«T«*3fetAffl 1 0 7 fcjjtf 

[0081] r <oKff4 * ? w±mmz±titt s 

U— If 1 OlfcU, **J^*V^l % 12, ^3£fc 
tt*4 0|ttt*«^J:S^W#:u-1fS:ffl^TV^SO 

So 

[0 0 8 2] fc*5, r^-Cfi, JRl, ^2, m3*1zn 
20 W.4 <o%mWM I- «fc <5 ^-1f Sr^-r * * 

-r * * la^^ss^ilft^s^ if 

[0 0 8 3] £JLL, -O^^O^^tgldoVNT^^ 

30 [0 0 8 4] «*.tf % JifttOlBl, St3£;fctt3g 
4 0^ffi^tgtc:*5V>TH, scH*itSr*i-S^W*w 

<D&Wtts DH*f£i£ (Double Heterostructure) Sr^i" 

If dig/8 Lfc^Cio^Ttft^ LtitiK Z<n 
[0 0 8 5] 

[Ell] w<0»M<7>JS3SS:KMi-sfei{>^*/u^--^ 
[1212] ro*MOJBaSrttWr5fci<>OBM»H-C«> 

So 

[SI 3] ClO^^^S^gftl^i-5^Jt>^^^;u^-/< 
50 >-KE)-Cifc>5o 
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ms] zv>ft9i<Dmi<Dmi&temzte\,sT i i-vi 

l® io] rco^^^^ao^^j^ts^^u- 
[EIll] -0^ejo^30^^^J:S^ft:u- 

[0 13] J&2. JH3£fcteS£4<^ 
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[Ell 4] «*o*»*u-iP(DlBHA«rKWi-5fc«> 
[Ell 5] tt*03W*u-ifo|BBXStKiHi-Sfcae> 

[mi 6] fe«o¥««u-ifoniijK«rKni-sfeBt> 
<£>#r®Ei-e£>£ 0 

1 • • • ngjGa AsSK, 5- • -n^ZnMgSS 
etvv Kg, 6 a N 6 b • • • n^Z n S S e #3?2K 
• •7yK-^ZnSSe*«i6 
9, 9a, 9 b • • • pIZnM 
1 1 • • • piZ n S e = 
ZnSe/ZnTeMQWi, 1 
3 • • • pSZnTe^^^ M§ % 1 5 • • • p{H!i3l 
Six 1 6 • • • nffiOm^x 17".pSZnSSe* 



m 



6c, 8, 18 
7 • • • SttS, 

hSx 1 2 • • • P J 
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